Two Lineages of Dengue Virus Type 2, Brazil
To the Editor: Dengue viruses (DENVs) belong to the genus Flavivirus (family Flaviviridae) and exist as 4 antigenic types, serotypes 1-4, each with well-defi ned genotypes. Dengue virus is associated with clinical manifestations that range from asymptomatic infections and relatively mild disease (classic dengue fever) to more severe forms of dengue hemorrhagic fever and dengue shock syndrome. Dengue has become one of the most serious vector-borne diseases in humans. The World Health Organization estimates that 2.5 billion persons live in dengue-endemic areas and >50 million are infected annually (1) .
In 1986, dengue virus type 1 (DENV-1) caused an outbreak in the state of Rio de Janeiro and has since become a public health concern and threat in Brazil. (2) . In 1990, DENV-2 was reported in the state of Rio de Janeiro, where the fi rst severe forms of dengue hemorrhagic fever and fatal cases of dengue shock syndrome were documented. The disease gradually spread to other regions of the country (3). In 2002, DENV-3 caused the most severe dengue outbreak in the country and sporadic outbreaks continued to be documented through 2005 (4) .
Since 1990, two additional epidemics caused by DENV-2 have occurred (1998 and 2007-2008) Strains of Asian genotype I served as the outgroup. All sequences were aligned by using ClustalX (www.ebi.ac.uk/clustalw), and phylogenetic analysis was performed by using MEGA 4.0 (www.megasoftware.net), according to the Tamura-Nei model. The reliability of the inferred phylogenetic tree was estimated by the bootstrap method, with 1,000 replications. Horizontal branch lengths are drawn to scale, and the tree was rooted by using the Asian genotype, which always appears as the most divergent. Scale bar represents percentage of genetic distance. Black circles represent sequences generated in this study and sequences from Rio de Janiero from 1998 and 2007-2008 . The names of DENV-2 isolates include reference to year of isolation and country of origin: BR, Brazil; CO, Colombia; DO, Dominican Republic; EC, Ecuador; PR, Puerto Rico; PY, Paraguay; TH, Thailand; VE, Venezuela. A more detailed description of the methods used, as well as GenBank accession numbers for the isolates, can be found with the online version of this fi gure (www.cdc.gov/ EID/content/16/3/576-F.htm) envelope gene: V129I, L131Q, I170T, E203D, M340T, and I380V. Our results support the notion that aa positions at 129 and 131 in the envelope gene are critical genetic markers for phylogenetic classifi cation of DENV-2 (7-9).
Notably, residue 131 in the envelope gene is located within a pH-dependent hinge region at the interface between domains I and II of the envelope protein. Mutations at this region may affect the pH threshold of fusion and the process of conformational changes (10) .
Our results suggest the circulation of genetically different DENV-2 in Brazil and that these viruses may have a role in severity of dengue diseases. These fi ndings can help to further understand the complex dynamic pathogenic profi le of dengue viruses and their circulation in dengue-endemic regions. 
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